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? ???????? (cytoplasmic male sterility: CMS)???????????????????????
????????????????????????????????????????????????????




? ?? Lead Rice (LD)?CMS????????????????Rf2??????????(Itabashi 
et al., 2011)????????????????????????????????????????
?? rf2??????????????????? Rf2???????????? RF2?rf2????
???????? rf2??????RF2?152???????????????????????? (?
1)?RF2? rf2??????1??????????78????????RF2?????????rf2?
??????????LD?CMS?? (LDA)????? atp6??????? orf79? CMS?????
????????? ORF79????????????????????????????????????







? RF2?????????????????LDA (rf2???)??? LDR (Rf2???)?????????










?RF2 interacting factors (RIF: RIF1??RIF4)????? (?1)??????RIF (RIF1??RIF4)??
???RF2??????????Y2H????????????????? (?4)?????????RIF 
(RIF1??RIF4)? green fluorescent protein (GFP)?????????????????????????
????????????????????????? (?5)??????RIF2??????????GFP
??????????????????? red fluorescent protein (RFP)???????????????
RIF2?????????????????????????RIF2? His ?????????????? 
(His-RIF2)?GST?RF2??? rf2???????? (GST-RF2?GST-rf2)???????????????
???? RF2??? rf2???????? (GST-?N_RF2?GST-?N_rf2)???????????? in 
vitro ????????????? (?6)??????rf2????N_rf2??????????????RF2
????N_RF2??????????????RIF2?RF2?????????????????????
??????RIF2???????????RIF2? RNA??????? RNA ?????????????



















?????????????????????GRP162 (Hu et al., 2012)???????????GRP162











? RIF5? RF2??? rf2?RIF12? RF2??? rf2?????????????????? His ?????
??RIF5??? RIF12 (His-RIF5?His-RIF12)?GST???????????????????RF2???
rf2???????? (GST-?N_RF2?GST-?N_rf2)???????????? in vitro ???????
????????????RIF5?RF2??? rf2????????????????RIF12? rf2?????
????? (?13)????????????His-RIF5????????GST-RIF12???? in vitro ???
???????????????????????? (?14)??????????RIF5? RIF12?????




? ???RNA???????????RIF5????????????????? atp6-orf79 RNA????
???????RNA????? orf79?????????1??????-83 bp???12 bp????
???????????RIF5?RNA???????????? (?15)????????RIF5?RF2??
???? atp6-orf79 RNA ??????????????????????RNA ???????????
?????RIF12?????yeast RNA ???? in-gel RNase assay???RIF12? RNase????
?????????RIF12??? yeast RNA???????? (?16)????????RIF12?RNase?
???????????????????? 
? ????????Rf2?????LDR???RIF5?atp6-orf79 RNA??????RIF12?atp6-orf79 RNA
?????????????????rf2?????LDA??rf2?RIF12??????????RNase??
????????atp6-orf79 RNA???????????????????????????? (?17)? 
 
?? 
? ????????????????????????HL?CMS????RF5 (PPR)?GRP162 (Hu et 










































































SD-Leu/-Trp/-His?5 mM 3-AT??????????? 
?11?RIF5??????? 
????????Pfam  (http://pfam.xfam.org/)????? 
?2????????????????????????????????	 
LC-MS/MS???????????????RNA????????
??????????????????RNase?????????
??????????????????????−??????
????????? 
351
?15????????????????RIF5?atp6-orf79 RNA????? 
(a) ??????????????????His-OsCP29A???????????RNA????????????????
????????????? 
(b) RNA?????digoxigenin??????????????????????RNA???????????Shifted???
???????Free???????????????? 
(a)	 (b)	
?16?in-gel RNase assay???RIF12?RNase??
?? 
(a) ??????????????????CBB??
?????????????? 
(b) RNase assay????????????????
RNA???????????????? 
(a)	 (b)	
?17?RF2??????atp6-orf79 RNA???????? 
LDR??RIF5???RIF12?????atp6-orf79 RNA???????
LDA??rf2?RIF12??????????RNase???????
atp6-orf79 RNA????????? 
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